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(57) [g£>] 

Oiv«t:t4(IS(a)) o 1 t^UBSf 

(b))o »H«*fi**-3-tfBMfc14#*KS!ftU :o# 
Hft+-? 1 S-iJD^L-C, & 1 Wv'J 3 vgMbflg 

2 tTWv'J 3 > 1 t<T>T$\Z&\ <T>&&.itWk3 S-^fig 

t4(i8(c)). BSHfcfcfToT, ftioS& 

R4 *iBSt4(Ig(d)). 
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MMfcgll ^fStt^^^ftSStfflSt'fCs *x- 

R«^*»(=1-4IS(aji:, 

±12 ■> x ~^*±%izm-r Z t & < ±E*H*t*fl** 

-^s-sii&lt* ±ie ^yfrh-bz^mizmi <o~> 

±E#Ha*fi***trRfbtt#;*KlI*U ^«fl 

{big T* o -> y 3 > t <r> m k $ i oR£fl:R * 

SIg(c)t, 

±ffi#H»*a**-ari«rv»*'fte^uii«L, 

»Hfc+-C±E*x-A>*SnJ!!lL-C, ±f2lg 1 <0$g-fb 
«t4Ifi(d)ittt4ii:t#ti:t4y- M6» 

Rj&fc#ft. 

±e»2o>"; 3>»fkit*:^*i-*ie(d)<o», 20 

±E#H**a***trHMbtt#'*KlI»U -0#H 
SfpT^K^x LT, ±I2S$2<Dv'J 3 >^ 
fbRfcTttOS"; ?>t<Dfflt,zm2<D&mitmZMl8.ir 

±ffi#H*s-a***i»v»*<btt« , xutt*u» 

*ffl«4 , T±Etfx--'NfrJna&LT, ±|E* 2 <D^M\t 
IiT*0'> , ;3>to»i:*30i"J3 vBMfcR * 

i$LlrbJLm(g)b*m-?Z>Z.t*?&®.t-thY- MSI 

3 ] flt*ig 1 X»± 2 KEfc©*'- h ffilftRTg 30 

±E*R*saar a is ajwiw** ±fe#H*c 

±E» 10J"J3 >«fbR 1ST, ±12? x 

-^£;!H]j!&1-,&fi;K£ 3 0 0*CJ^±7 0 CCJBLTt*^ 

[»*«5l Bt*SlXI4 2»=f2«05r- httJtlR® to 

±I2#->'J n v«^K*3e*+*ie-C, ±fB#H^W 

±E* 1 «D-> 'J 3 >BI<kat*3^fi6i-*IS-C, ±I2#H 

feo 50 
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[»#:» 7 ] flt$« 2 KE«©**- h tt**RJ&£:fr& 

±e» 1 (ommimtftm-r zTmr-. ±e#h*u l 

t, -SHbffl*, -6£fb-fSSt, -»fba*, M7> 
- r «t> ^ h m tfti tz if 7s. t tc i± m.& if 7, & m v > 

±E#«fflfbii*«ja-*-4ie-e» ±f2#a^tLr, 
-*fbs», -mt-mm. sir-BMbSHSw^&a 

±E* 2©y'j3 >$lbR * fc»±±E* 2 S^g 3 <0 i> 
■J =f>»fbR*®«-f axe-P, ±I2#ffl»;<k LT*V 
> 4 (± * V > * if 4: ffl v i t * 4$fiK 1 1" * r 

®jaE*su*v»-c, ±ib^2 </)->'; 3>a<b«4/;f±± 

E*2»t) f *3 0'/"; 3 ^RfbRt^flK-f ilgt, ± 

±f2^x-^N^iD|ai-^?UJK* 7 0 0"C&± 1 2 0 0 *C 

[it *a 1 1 ] 2 tci2K^ h mmmmn 
±e* i o»afbit*3gj5a"t4xffit±E»2o«a'fb 

RSr©flE-r*Igi:-C» l OBtSfbRoa 

*«K**i(S2«)Blfl<bROft*»apJ: »9^^:^<^-£.J: 
ii:. ±f2#H*;(OJ±^, ifcW^ESx-^SrSDifc-t 
^faa^L< limffl*$£z-2>Z t*iftffi.t1r2><r- Yti& 
MtR3BJS*ft. 
[ff*Sl2] ^iStt*"^*»?>«:*#H»+-C, fx 

fbR«)itv^®^i-*Ig(a) fc, 

±Ef i-^t**i:lt: t * < ±i2#B*;£a»£ 
^■iftv^btt^tmftL, i<7?#a^,^T-±i2f x 

') 3 >HMbR«:JBJfli-i-*ie(b) t , 

O^H^if r-±f2'i'x-^«-iPlftLT, ±12^ 1 <75-> 'J 
3>»<bR4:T»«)->y axiomicyij 3 >M-fbR^ 
»(StSI8(c)i:, 

±E*H*C*rfi**-S-*4:v»a<bix*'^U«BiL, :» 
#H»i^r-±fBf x-/n* LT, ±I2v'J avfflfb 
Ri:T*©->»J 3>t©MU*2©->'J 3>»ibR*Je 
)St4Ifi(d)t, 

±E#H««:a*«"*trBMb'tt*'^KS«L, iO^ffl 
»i' : t'-C±f2*>x->'NS-3tiD^LT, ±f2^2<Ov'J 3>K 
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4I*f(e)i:, 

#HSWC±fB*x->^ S-iDl* LT, ±12® 2 wS^fk 

4ig(g) 4 c t i^mt-r^r- vmm 

[0 0 0 1] 

*feKH-T4. ±*>»L<»±, ^SMMfrfT'^'f 4* 

tc*6#r- M!^*** f- 5 > v*? (MOSFET) 

& o 

[0 0 0 2] 

[t£*<7)&#r] 8LSI ifOMOSFET©y- M6 

*H*-e«*!)o»ft«:fTor->'; 3> (Si) ssos 

iBKfcl <0->U 3>g§fkBI (Si0 2 ) ZBl&Ltzfe. S 

fctKacfcoffc-s-ttaf^arH*; (no, N20, no 20 

y 3>*«fcoiw»wSs3B**trttfkBi(i3iT rs$is<k 
jbij tv>^. )*«jau * e>ua***4ftv»»<ktt 
3trx#H*-eBu f Mfk (BBHk) £*to-c, ±f2g£Sft 
«t>"j3> t o n k * 2 co ->•; 3 > se<r tm * &j& 

■f-ZJj&tflfe^Zti-C^&iE. Hasegawaffe, Interna 
tional Electron Devices Meeting Technical 
Digest, 3 2 7 - 3 3 01, 1 9 9 5^)„ 

C<7?*S*, Si/S i02#SOH^O^-fk^, Si2=N 
[0 0 0 3] 

[3§fKtf J fi?*LJ: d fct*»I) L*L. *i:±ao* 

WkffiJKWffi^fiT-tStv^WIB^aCWIxtf, J. 40 

Kimlfe, IEEE Electron Device Letter, vo 
1. 14, No. 5,2 6 5 - 2 6 71, 1 9 9 3$0„ 

[0 0 0 4] ±=- XAii^oi t tc#x. e>fL4 0 
■*■&*>*>, ±E**J0>»fk*fr3fc*K, ->'J3>*« 

(HI 0(a)tc2 0 1 -C^1-)?r?*jf-L-C?tif-75>o@«fc^ 

fkfi|ji**|^tta8U'*-4o 3>3fc*2 0 1 

«^C»X-r**T«)|HI, WKRfkRlEttKArt^ifc 

tfy^vif 2 0 1 ^iiJfaT-^lcBS^^^o -ft 
Cfc »K S 1 0 (a)K7Fl"«t 3 lev"; 3 >*f&2 0 1 <D 

fcB*&BMkR2 0 2 ArtTOfifcSih., Si/ 50 
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Si02#E2 0 1 a K[H]dl7$ ? &-f 4„ -cO^ffiT-, mi 
Ov"J n >BHk§l2 0 2 *Mt4t, Si/"Si02# 

1201 aocDfl* 1 ** < &4„ .Lffi»3fk*fT 

^ t , 110(c) K^i" J: 9 t-^SfkJR 2 0 3 ty'Jn 
V*«2 0 1 fc<0#B2 0 1 a^tta-fbUffJ: •) it 
44**, 7CU&o7t->'J 3.>BHfcffil2 0 2<73^J?^fv7 
+ lcfeHLT^S'fklK2 0 3tf>mff*4v»Hfi3R«aeu 
W-WSo @10(d) K^t" i 9 K±ffi?f 

mt*ft'?rmmtWk2 o 3 t 3>s«2 ou» 

WKi"J 3>»fbR2 0 4 ^ff^-t4t, B£S{kH2 0 
3 *co^KS^-o#fe(0^*l-#H^;^P> v'J 3 

2 o i ^©»*^otetfc3i t lH*3:h.-c» v>j 3 >^<k 
SS2 0 4 olSfftfV*? < ->'J 3 >mt 
SI 2 0 4 <hv'; 0 1 £«9#ffi2 0 1 a^DDrl 
t*K4ri. iW, r-HWIIt#2 0 2, 2 0 

3 is XV 1 2 0 4 t LT(Olf/<77^*icl < L, 

[0005] 4±j, nmt^zx ijjKfl£s<t4^'j 3 >s 

ikR2 0 4 0Bl»*r*< Lfc»K WSMkli*M*S< Lfc 
iJtik. «li*«»ffiOfiTS:l»>f4 3J f , ±a<OlI 

fk MHi«» 4 o 

[0 0 0 6] fit", i<0%B^<75g««4, Kftffc&KW 

h#6#ftJRO«»«*»BEoeT*IWlfc. 
T*§4r- Hfi»BtJBfia*ffi*llilt-*-4Cl t U*4o 
[0 0 0 7] 

[«H*»ife-*-4fci&*>#ai £*>lWOjtJ£*BI4fc 

* , ^^t>44#H^' : f»-C, ^x-^Wy'J 3 >^t,44 
* ft » L -C»»*o g *S»<bit«ilv^» Ctil 
fl(a)t, iffi^x-^Nt^mii-Cl fcft <±IS#H 

tz^e 1 <o->>; 3 vsMt«*»jai-4ie(b) t, ±jb# 

iie^i-^^^L-T, ±12* 1 covy 3 >mitmt 
t»o-> <> 3 > toHuft 1 osafbitt jgis+4xe 

(c)t, ±E#H«Srffl*«r*iftv»»<ktt«"^twB* 

^a-fkflltTJdcOv'J n >ttOWlc^2 W>'J 3 vffi 
fkR«:©fi6i-4Ill(d) t WtiC t ^^t-Th 0 

[0008] i i ©y- h nmwrnn^^ 

t±, /r : rS'tt*"X75^4 4#H*;'t>t l , i-/Nco-> 'j 3 
ffilcL^:^ (18(a)) , ±E-> x «r*iR;K»-*- C 

4 £0 ±E 5"J a > *» <b & 4 j- g ^Kf kK^JS 
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mzvfjttzt (x®(b)> , * i <7?->u n >mtwkt 

y'J n '/ioBi:» 1 t (Xg 

(c)) , ±12* l©i"J3 vBMbRoRJPjW-fcfco 

BHbte3(r*U«*L, iO»ffl4K*-r±R**-<"**n 

iLT, ±E* 1 COKSfbH t TS6<7> -> n > t <0 Pal K 

m2coi")=i>mmzm}&.i-z>t (xg(d» . *2 

O v V ^ vflMbRORJP*^— K & »205"J3X 

-y +4«/hS < * 9 , V- h lfi1tR<?>ilfeNti&:l>&£4< 
isjita. f7t. *2 <o->'j 3 -/Kftlwl 

Ip^+^t:lS^f £ S i/s \0i^-m<r>m^<r> 

mt*? s i2= n h t'^a^^M^-i-^'fk^tt^fes-t- 

[0 0 0 9] iE^ffitttf^fcL-Cli, 
SS3RS:ffi*0S^Wlx.?tr;>3'^(Ar), ^»(N2)^£ 

[0 0 10] »#a2CB««y- h ttf*K?gj£^& 

±E*2W->'J n >»fbR*JBJ«1-*Xg(d)0&, ± 

E#B^£S*£^fr$Hbtt#*XK«mU 

•f -e±!E I 7x-^*Jjni&L"C, ±12*2 Ov"J =f >®Hb 

I8(e)t, ±E*H««:3S**-£-S 4v*B*{fctt*r* K 
**U iOStllfc^TMiEfri-^fciMSkLT, ±12 
m2<D&2Htl&tTiSL<0~> 1 ) 3V£60WK*3 <0>"J n 
>KfbR*»Jffi1-*Xg(g) t ^*-f* - i: ZftWit-f 

[0011] £©111*312 or- n»»Bi®**ttKj: 
t, MLty- i-<6SR±fcP+£*[h&->u 3 >^ 

TWS) ^MLTSffif t^JUPMOSFETS'ft 
KSMbRUio-C, v»*>U>*#avw^*a»t (V- h 

R*» <b **)i»a:fk+ 4 <r> & ±12* 1 DBattR k a o t 
iiWrLT, ±E*3©v , J n>Mli->'J 
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j>*o T * 7h + t U7i:J: 2>% : P£it<r>i&±tfmikZti 

[0012] «*is 3 KEWor- h &mmr*m7jm 
v*t, ±e#r 4 xg*»*r*-*Jwra t K ±12 

[0 0 13] iW«*S3 or- M6ilf ^ffif 
t±, ±E*R*jejS+&ie«r»ff+4J«H«f, ±f2# 

10 *>r^4^k**«isiJs^&o lt^^ot. #r<orji^n- 

5y*i»/hS < MfflfkR«3a*«gE«»<9y*fe 

i&ti&.£tiZ> 0 ttz. iEJOHB*, ±E#H«5i»e>BEK:j£ 
rtStLTtRtftSlXi-***^^^* < # 

[0 0 14] flt*«4 CB«oy-Fift»IRM*S 
»i> 1 Zt± 2 KE«or- h«*RJ§Mfc#i*fciJ 

v*T, ±E*10 5"j3>aMkR4r»d£-r«X|it?, ± 

E^i-^^snSM-iias* 3 0 0 r;ja.±. 7 0 cctir 

[0 0 15] iO»#a4 0y- M6«K»**ftCJ: 
ii»f, ±E*io->>j3>BlibR*JBj*-*-*xe-c, ± 

I2'}i-^£fl[lll!i-f £i&;K34 r 7 0 0"CJa.T^S^$fLS 
<7)T% ->'; 3 vftffi^®Hb^^#H^f;b*L-5> 0 L/c** 
oT, ±E* icoy'jn V^bRtTlfiW v U n > t <D 
WmtfZ e>tr¥ffl^* 0 , ±E*l<o>"J 3 v^-fbRw 
RJ?**S f>i:^-C^i, *i5, TESJS* 3 0 0*Ci: 

[0016] 5 t-I2Kcor- h it6ttR^A^& 

30 i±. B*5liX»i2t=E«or- H&»R3B«*i*t:i5 
v^T, iE^^'Ja^afc-ffcRSr^fift-tiXet?, ±E» 

[0 0 17] iO«*JH5©^- Mft*R»JS*fttJ: 

tnjr, ±t2# v 'j 3 vBMbR** 1 iw-^mm^mmzifm 

ZtimZo ztikzi. •)*Mo s Fffltti:«'fbRI¥w*&— tt 

^stft-cs-So ifc, ftxe-cjeffii-ABfa-fbRoRat 

^7 7* ^>a» jftjs^ <7-;+ ^6j« ?Wo 

[0 0 18] W**6 KEtoy- H»»R3BJS*ft 

40 (i, ff jfcjR 1 XI4 2 lcE«<or- h«6^R^^fetw*J 

v^t, ±E»io->';3>afbR*je*-*-«xe-c, ± 

[0019] iow^aew^- htt»RjBjS#8;-e 
(4, ±E*lfl55";3>»ftR*®S£+4Xa-C, ±12 
#H^fc L.r*3R5R(H20)» *V>(03), 
jR*L< ti*'/>*tr»S5(H20/02.03/02)*ffl 

JKSoK^ba^ffft^ i 19 * 1 <75 v 'J 3 vBMbR**** 
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[0 0 2 0] If *fl 7 ICfBttwy- h*g|gkRJ&J&£& 

±e* i oBfcafkR*JBfiai-4xs-c, ±.tmm%.t l 
t, -SHba*, -s^k-sst, ra-fbass, sa*7> 

[0 0 2 1 ] £oB*a7oy-h<MilM*S-e 
a, ±E«io»affciis:»fiS;-r*ni-c, _tE#HSt 
tit, -»fba*(NO), -BMk=:ja*(N20), - 

/^±Tl£-#;*.£fflv->£co-c-, & l co^a 

[0022] « i , .$ 2 <D&g.itm<o 
>S8M^e>iS<>>fflsDS& i o&a-ffcRKisnT:, 7>-=e- 

f>, *7-#14KJS t/4 f &v>„ Lfc* f o 

«5f#fxtLT> n§ i cogja-fkffil-eiii < v'J =» 
vafbRiJfcJS+a J: 3 cLttftv*, 
[0 0 2 3] M$$ 8 i:E««y- h tt*RJBj£*ft 

lt, -SHbast, -®Hb-s», aof-Bifta*^* 

[0024] i<7)«*^8 or- vmmtmmiimx- 

-t, -BMta*(Noh -*<kz:afE(N20), aw- 
»fba*(N02)o«t'*»c»a»f*Lfc*#*'^4fciia'ft- 
^tfflviot, #«afkit* , #ftujefia$<T.*o 

[0 0 2 5 ] If *S 9 CEt«*'- h *fi»RJBrii*8; 
li, J**S l X»i 2 KE«©r- h «*RJI&S2rffiK£ 
v>T, ±Ei2«y'J nyafbRifcttJtEi^XWfc 

3 ©•>'] a >mimzr>j&i-z>T.&-e. ±.mwm%.tL 

■C*'/vUllii-/5'tttrB«tfflv^ittUlJ: 

[ 0 0 2 6 ] CL Olt*a 9 t" 
tt, ±E»2 0->'J n:'BMbRSfctt±.E»2;R0'*3 
>lftI4Mt5Igt-, ±E*Hfti: LT 

*y>(03)t fcii*yv(03)**trK**"^(03/o 

5m-ib LT«afbR+oa*«^ *> i 

t)£tt&.l i:fc<, ttafbR**** Katie L, 

v»4«afkit«?a*«K''<9 7*o»#**4 *)£&t& 

i t 4: < > ±E* 2 0i"J3 vttffcRS fcHLtE* 2 R 
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[0 0 2 7 ] ±f£#H^,t L-CtK^^. (H 2 0) 

CO v 'J 3 > fc (DifrMtt&^&Atom.? F77 Vtfl&iSi. 2 

[0028] st&g i o ^ismeor- h mmm^m.-nm 

»i, 1 Xti 2 (wE«or- HSI»RJ^fiE*ttti3 

v^r, ±E»2 0->'J 3y»fbR4fc«i±E*2ao , » 
3 CO v 'J 3 >BtfkR«:3gBai-*xet?, ±ia#s^,coi± 

& 7 0 0 'CJJLt 1 2 0 0 "CJ^TKlxSe-t 

[0029] ^ <om^ i o coy- h t&mWki&i&.Jsfex- 

(i, ±E*2 0i"J 3 vBMbRSfctt_LE»2XO , »3 

co->'j 3 vaHbRSrj&js-t-aigT* ±.m<y 
oKa<tRi'K*j»t*a:tk«ft* , s?>^*i' < **» l 

tztf<?x. mz.Ttm£frx^hmW.ikWk<n>W.mifkW*y 

20 >&ftR£ fcli.tE£ 2 3 co -> 'J 3 vK-fkR*^ 

-4RjPKJ&lfcS*L*o 
[0 0 3 0] 4: is, Jiffi#:ffl^,fiO)±tj4-^:KBEJ; MS 
< 15:^1- 5ISI±, jg£Jfc®Kb&J8*$M*Loo, ftn^ 

ife-r*±i?g?as4- 1 2 o otc^ti.i*(±> K-fkM 
[0031] it *^ i i iztzmvY- hmimmfc!&ij& 
±ejb i o»affcR*®jfi-r*iefc±E#2<oBuaik 

30 R^jgffii-^x^i^r-, ^ffi?^^^ i co^a-fk^coa 
2 oBsa-fbRoaxftaei: ofc^^<^-5.j: 

[0 0 3 2 ] d <DW!#3l 1 1 or- h «*R®J8#ffiT 

i±, » i otta-fbRoa****** 2 oBsa^bRwa* 

sftSi *5 < ttho ->'J 3>CO*®^P>S</»fllJO» 

i <D»afbR«&a*«aErt*ifc*tM*s < ^^.co-r-, v»fc 

i9> h **n v co?g § tfeO-^JI ra*6^R*» <b co^cofefSctc 
Kit L/c* -y h ^-V'; Ttzj; Z>m : F-£ / tt<r)Vi±m±%:& 

40 nRrih$^-&o s/c ^ 2 co^a<bmoa^8ts* f it^ 
etjfe < &&C0T-, ®Ea-fb^-5±^wws, -t4^*>s 

i/S iO2#®«0M<^£O^'fb J ^, S i2= N H 4t t'coa* 
^M4--t--&'fb^ : at-^H-r^IE7L F7 7 -/colfftn, $>& 

[0 0 3 3] 1 2 i:E«oy- h tmKBAfsm 

>^<bJfc-&SHS:i5E}#-LrJt^oi^'fkR<0«</^ 
8Ct4I8(a)i, ±E 1 >*-^*^»-»'*"-fc4 
so <±E*H««ra*4"a-*«:v>ttfttt«'^Ktt»L, - 
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tftsSffijc* i ^->u 3>«fb«i*JKflEi-&xg(b) 
u clc7)#la^;4 J -c±fB^^-/^*»DaLT, ±sat&i 

v*BKbtt#*K«*u ^w^B^^e**-^* 

*c*2 0->';3>«^flt«:JeJ«i-&X8(d)i:, ±K» 

TttO 'J n > i: tf> W K * 2 co^a^b^ t««tiI8 
(e)<b, ±8E*H**:a**r** *v^ktt^^«» 

U ^#B^T*±fa^-^£?JQ£8:LT, ±!E»2 

[0034] £ ost*Jl i 2 <or- h «M»fflt?KdE*-ffi-e 
t&itwiio ±fB"> , jn>affcWi. r^^r 20 

3&*fcfc&J|i.fr#\* *fflv^-cv^O"CS*tc®4E-f & £ t 
7)«"C^o ±ISv 1 J ^ >SffclRi±*2 co^S-fb^ 

[0 0 3 5] 

[0 0 3 6] Jr. i^»M^>y- h«S»R»**te«: 30 

[0 0 3 7] £ OjgBfi, ^Smr • * -k v h M 1 1 3 
»gl 14t, ^t- Rfifbffl*"* 1 1 5 

* rt-fey HI 1 3 tmWik - ^^111 6Kf±*- 
tl?ti^i'J7 1 11,11 9S:«Elt&/:*!)^f- 
vll2A, 1 1 2 D**&*tfc*U ffiif^Sl 1 4 tmt 

• KSfbffl-2 1 * >'*l 1 5 tcti-f-ft-Pti^i-^ l 1 0 

^) 1 12B, 1 1 2 Crt*&*t<b*i-Cv*&o #S1 1 
3, 114, 115, 1 1 6<DWHi*ti*rtlMS6l 1 7 
A, 117B, 1 1 7 Ct:iotI»Stiti3 19, #® 
8S117A, 117B, 1 1 7Ct:it Ml 1 3, 1 
14, 115, 11 6\^<DJ±yjRV t ^m^^^L^lM 

xz&xiiz, -e-fL-pfLiif&Sriewfr-^^^N^uy 1 1 8 

A, 1 1 8B, 1 1 SCWWOttttbtlX^&o fc*3, 
C^ttti, «>x-^l 10*lttfti:j!lIt*tOt? 

[0 0 3 8] a>7*1 1 8 AtPfli:/:ttit»Ii ■ * 50 
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3rt*l»«c3;Jt, ^x-ai 1 0(i*-v'JT 

1 1 1 izxtibtitzvim'cttkmffl • 7 1 1 3 1*1 

i t »c i 0 . ^Sinr* -b7 Fgi 1 3 A*. 
*ffi*fi«Lfe#H«; (AttWfctt, 10i2cm-3J^T, 

[0 0 3 9] »S1 1 4F fe I^M^fe^^tiT^n' 

-f&ZttzJ:*), »***#*ffi:&ft«Lfc»H« (A 
ftfiSKte, 1 0 i2 C ra-3JiJLT, !fJL<l±l 0 iicm-3j^T 
^^iM) KSttfcfft. ftfc3*r#-fe* Hll3i:i 
W:>)x-a1 1 Ofi. a»l 1 7B^lLtft*g 
1 l 4rttcteM^^^>o ifei^Si 1 4-ci±. JgsS;**^ 

®**»»^o@f!S»fb»l**«t^tt!Rne*tAo S 
*«E»Sfc«i#ffiOftS:«fe»o»^Ji % 1 4l*j 

1 3 fc^fgf4^^-ee^Lri5<o &E.<o&3$:mwKDm 
£\ tfc&m 1 1 4 (i*^<h^^(7)T% toaffir • h 

1113 f)S^t:LT^ < o 
[0 0 4 0] ft8M2fcSMife. ^x-ai 1 oiiMi 1 7 

BtiLTKft * »a^bffl>-v>/<i 1 s^nrnzti 

/*1 1 5F*l£, at^*-6v^i7^^> * if*^<&^ 

0 I2cm-3J^T\ «P£ L < ti 1 0 iicm-a&T^T-ftK) 
t:Ltio<o »il 1 4 tMfb • Kfflfbffl^v^l 

1 5 t*^rnfc^e'tt^#HfCS fc*i«K^^LT 
i3<^^tcJ;oT, »»^oa«s»fbBSO*tv»«lBO»> 

1-^1 1 0*. *ft^»-*-ifc*<»-fb-»efbffl^ 

*>/<l 1 5t:KSt^-i:^Ho SWb-KSfbffl 

rn-ctAv^o K-fb-tta-fbffl^^^^^i 1 5 
fiff-ctawb-Ma^-es&fco-ci^o 2^ 

K-fb • ^a^fbffl^-v >/^i 1 5* r i4fcftfrwfti31-& 
[0041] Bifb • »a<biaai*. noi« 

K.l 1 7C*1LTKI& • ^ -try Ml 1 6Ktei3S£ 
fL^> 0 1 0l±, /^yi 1 8C^Si:tM 

[0 0 4 2 ] 413. C^SSii, ^-h**BtJg« (tt 

lb • ^a<b) ir-oftitfiU^ui^tv^^ ^ 

1 5 tWMtk '*-fcy HI 16 t^Wt:, (^'^ 

^uc VD(lk*st««fi)fflftw< 



(7) 
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[0 0 4 3] (^lWMi) il(a)~(c)l±COl 

-^KrBBS-^U [115 ti-e^to^-Y i'il'Jf LTi/» 
* 0 coHtSJKS8-c»4, BWb • BSSlbffl-f-Y >/<i l 5 

J^JLT", HI (a) -(c), H5iJJ:tria9*ai[ 10 

[oo44]® ti\ v>; n zt&wmji-tv 
hii 1 3^t>sfeif-^i lAizt&m-r&o 1 4 

^o^rStt^^r-fi^l-^TiN ££t± l o-4~ l 0-ep 
Jt£BfW::i3V»T\ HI (a)K^-tv'; 

T, 1 1 4 7&-<bi§g& 1 1 7 A Sril LT< ^rfcrfi- 

^ 1 1 4iBi:*HjKKLTiJV»fcttffc- »affcfli«>K 

[0 0 4 5]© 1 1 5 rtO^^^TK^-* 

^p|*l?aK*_h#$-ti:^([15<DV l)o 

?n, r&i£>5^g&SMkR«o&v»->'; 3 ^ffis-jjijrc 
ftij, ^rtiaaeii7 0 0t;jsLT4OT, g*#** 
ii^c-ct, 3>*^i w*M{±a-ffcL* 30 

v> 0 ?l§Sc^> 3 0 0-7 0 O"C0)SJK"C, RJSWl 1 

IH 1 (a) U^i" <fc -5 v 'J 3 1 coSffi 1 a Kff? 

1 OJ"; a v«ftR 2 SrMt 4 (B 5 OH 1 ), 
ft&Wfc^v'J 3 ygjSl alcglOvU 3>®?<b^2 
S:JB*-ra«0-C, £5 1 Ov'J 3 ^Sftl2 WfflHS&JSj- 
H-rac: i34*-C£, tgl Wy'J 3>g?<fk)gl2 iTWv 

fc, 2JD&fiJS£7 0 OV&TlZ&fe-t&Z tlZX *K v 

f£B^O/±:tt £ 1 PamTOfiEtclgjEi-SC: i: tc 

tc, ±ffi#H^i«-*^^i(H20), */>(03), 4fc»± 
-fte>£3-tr^#*(H20/02. O3/O2) tt4i 

ligw*<btto#«K <fc 0 # 1 O v 'J 3 y WXSL 2 «:» 
4. itittUr, £1 <7>->'J ayBMfcR 

2 tT*»y'J 3 > 1 1 a O^pffl'tt* £ <bK& 

iiK^**v^C0T% B«ctc^k-r4fe*HI±, 1 Pam 50 
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[0 0 4 6] icoJ:otCLX, ^10y'j3>iftI2 
2 tTft^y'J 3> l iwfll a S-^ffitci-SC: 

[0 0 4 7]® ^K, RlSflf 1 1 5l*l<73#ffl*;$r, Vt 

m £ M ti fiM L fiSi it* ( N 2) * h vMi r ;u 3- 
#H4(150V2)o £*ur.fc»K IiiffMrWO 

£ * rtf»fr?fc < , BEkjBjS* ir-fc* 1 ©-> U a >»ffcit 

[0 0 4 8] ?i§j^v^r, 900-110 orcofajs 

fftLt, HI 1 (b)n^-r J; d ^ 1 wv'J 3 vggfk 
12 tTJffecOv'J 3 > l tOTlH»C*10»aftll!l3 (R 
Jll-5nm) *Mt4(I5 0H2) 0 ±EflgtL 

r«-«ita*(No), -^<kzia»(N20), ~mt 
i&jet- t ^v^o # 1 commmz vmmn. o. 

[0 0 4 9] ±a«i "9 10y'J3 >Sffb8l2 (01 

TiOy'J 3^1 tn^-M 1 a ^r I Ftl^L-Cv-'-i,<7)-c, 
» 1 OSia^tlR 3 <7>RJ¥/<? y *^a*»«^<9 y # * 

[0 0 5 0] ® >kiz^ KfcW 1 1 5 l*l<7?#H*;£ . & 
* 4- fSM L Jt S* * ( N 2) * * v> H T =*" 

|5$§-*^.([215(73V 3)o CtLtCJ:^, xe^tfwra^w 

[0 0 5 1 ] ?l§«cV^T, 7 0 0-8 5 0t:<7?SJST% 
1 5rt«*H*CS:a***Sftv^ktt«'^K 
t«LT, 0 1 (c) tw^-TJld^, ^l<75^a^bSi3 
iTJiOy'J 3> 1 t(T>mzm2<r>=y') n>M!4 

(Btffl~5nm) *JBfiai-*(H5«)H3)o jbESH* 
t LTli*'/v(03)i^lit7>(03)*ttfit^ 
(03/02)£fflv\ -hie^H*;<751±* 1 PaWTOi 

14. Bta^bUJ: ») if* L iE?L h 9 4 

[0 0 5 2] ±&<r> X ) iz% 1 co-> U 3>KfbR2 coR 
J¥^<7-y^*/J>? < U Iff 1 to®?a<bR3coRI?^'7-y 

<0v'J 3 >^-fbR4 C0Rff/<5 y^Sr/hS <f4i 1 



(8) 
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T* # , % 2 CO v'J 3 >K{bBg 4 t Ti&co v >; rr > 1 t CO 
#ffii a i>¥-mzi±±ifz>z ttfXZ So 

[0053] ttz. ±.%mw%*n**syfrhmw.Ltz 

0 r , s ixr v^a^a^ag 3 coajjiag^ v 

#ffl^o)I^* 1 Pamrofg;ffHIS:^i-^>3iati> ^ 10 

iPSW * fa± £ S * T- * S 0 
[0 0 5 4]© toft, 1 5|*ic0#ffl$\;£, 

TP$£-t*rS(H5C0V 4)0 +#fc:»i&Lrt:fc, RfS« 1 

1 5**<b»S&l 1 7 CS-aLT^affe •*-b?Hll 

6 (Cv'J 3 £&S£U ^<^-7* 1 1 8 C tt 

&K1 =£r^tcflXf? ttj-fo iftT% Y- HflWM*' 20 
:icT"f~So 

[0 0 5 5] ZOXdlzLX, % 1 5.0*^2 cOv'J 3 > 
BMbK2. 4 ©BtJP/<9 < U HSlOKS^k 

o|jl2C0v'J 3>^fbJlg4 tTAfeCOv"; 3> 1 tOZt-W 
1 a ^ffii:LTV»4tf)r, SfcJfcKJfc LT^- HfftfSM 

ft^*4r<, HS2 0->'Jn>BMkK4«>JKJ![* lnmJBl± 3° 
ll^tHWf, S i/S iO2#ffiC0S^CO^-ft J t 5 S i 

^f&V^IitT-co^+ U T®mm<Oi&T% f co^M-fbKf* 

[0 0 5 6] (lfl2^M» 12 (a)~(c)t±-co^ 

-^B/rM£^U 121 6 l±-?- coin**: -9- ^;wt^L-Cv» 
S D .rwltifcJ&JrrtdU BMb-BtaKbfli'f-+i"<l 1 5 

t Lxy y-fmrnmrntfr (rje*) *jav*Tiii), in 40 

i>TV>J„ WT\ 1212 (a) -(c), 11 6 £ J: Zf (21 9 =Sr iSS 
Ift^-f^o 

[0 0 5 7] ® if, •>•; 3V*K1 1 £&k3fi#-te 

7 1-gl 1 3 <b 1 1 4Ki|gi£-t-£o rfcit^l 1 

r)^<0^ii^if^X'm.^-r^^\ * fcli 1 0-4- 1 0-6 50 
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Lt^H^K^T, HI 2 (a)UTF-f-v"; 3 1 
1 cog® 1 1 a £i£i£-f S„ ZtUZi*) x y'j3>|S 
1 icogffil 1 a«-»*^oaj»Kffc|||0*Sv»«ag^-f 
So ScV^r, t^Sl 1 4^e>ai&l 1 7 AJILt, 

^ttftifrs i 1 4 1 m z%mis.K lt£ w-®Hb • ms. 

itm<nfr& i g 1 1 5 n V&*El 1 ^r«2iHLTli 

Si" So 

[0 0 5 8]© 1 1 5 ft<0*(DnW%.* 

1 *7>7jbn&LT#Ma-f&(l2l6«9V 1 )o CltLtcJ: 
•K #ia«F»*ffcK J:4BtKoft< fcuBMbR^J&JSrt* 

iT*mm%X'$>ixi>^ ~>>)^>ms.i l^mnm^t 
co-c, zhKmt*mu-tz>z\ttfx*zz> 0 

3 0 0- 7 0 0 Rt&« 1 1 5 F*|C0#H$\,£ 

fiaeSr^-iiv^fctt^KHHRLT, I2(a)l:«t 

1 -9 (r, -> 'J n 1 1 cog® 1 1 a Kill 1 CO -> >J 3 
vaWtfflll 2*3^JSJE-*-4(BI6 0Hl)o ifiittftBlOft 

i/^v'J 3 >S® 1 1 a izmi COvV 3 vK-ftffil 1 2 Sr® 

fig-tsto-c-, & i co->'j 3>^bMi 2<?>mmz#)— k 

U 3 > l l tco^-® 1 1 a S' I Piatwi"Si ttfX%i>o 
ifz, Imgki&m* 7 0 0"CJJJLTKK5e-rSii:^«t »K 
v"J 3 yaffil l aCOS-fk^^^^ff -5 dt**t:§ 
So #HfCcoffi^;^l PaJ^Ttofiffi^K^-ts 

So Sibic, ±fS#H^,*7R^(H20), *v> 
(0 3 ). * fc»ii*tC»*^-trBR*«'^(H20/02. Oa/ 
02)t-fS>Ii:m: »> , ajf^O^-eK-fkSrff 5 
t-Jrb Lt, /hfeScogJ-fbttcO^KJ: *) W, 1 covU 3 v 
SfbMi 2 *«afCJg*-e*4o iti-ttU:, S&ico 
v 'J 3 y^-fb^ 1 2 i: Tilfeco v V 3 > l it co#® 1 1 
aco2piH4 ; S-SP 5 tcg.<-rsit* J -e#So ^i3, zti 

S^CIi, 1 PaJiJlTcO®l±KISS-t-S^S74^So 
[0 0 5 9] icoiTKLT, m i co->u 3 ^^-fb^ 1 

2 cosmic y + < l, ^oi$ i co->>; 3 >^-fb 

Ml 2 tT&cOv'J 3 v l l i:<0#® 1 1 a 

[0 0 6 0]© SlEtf 1 1 5 l*i CO #18^1, K 

*^*«'*«*(B:«L^:ffl3(f« , ^(N2)*4vMiT;l/^ 
> • #*(Ar)t?o;FflH£5!r.Xfc«ifcU ->v 3 >** 
1 l^t'KLti, >-/SP^LT^-fii-S 
(H6C0V2)o iitici^ le^flJWM + Ofcr*'* 



(9) 



ftfflW- 1 0 - 3 2 3 2 8 
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comm^y y 9 y * * < x § & *?tt 

Ti<. mzMtiL S fifcfc l o v a vBMbR l 2 f ic 

m^Ma$w**K>eHLfc*?-#fbfcw«-c**o * 
fc, ?>7inftfflttfb# , K.fc*uf, ffifitin«iM*fbffc 

it LXffl% fflXg-i&ii J: CK^S^'T- § 4 OT% £ f> 
fb*«J«"C § , TkSfS^-corfiA 6 4>ft < 1" 4 i 1 rfx* § 

'a) o 

[0061] §i^i^r, iooo~i 2ootoias 

t\ SIE«1 1 SrtW&HafcaaSfr^trSMbttaf^K 10 
«&LT, H2(b)i:/7tJ:^, % 1 <D is >) a >&it 
mi 2fcTtt05/'j3>l l fcwWU»10»flikJRl 

3 (JKI¥l~5nm) *Mt5(06OH2), ±I2#H 
$U LTIi-®HbSSi(NO), -^fbna»(N 2 0), 
-$Hbg*(N0 2 )ftfc*£fflv>& = #H5l<OjE;fr{i, # 
Sttiff-Ct^'o ftis, ^KOK^-fkKl 3<£>JBIJP 
t±, 0. 5~3M?-%oa*igJKSr*?l1-4<7>tca^JT- 

ifc & a 

[0 0 6 2] ±j£<75 iTCil<?)y'J3 vBHbK 1 2 n 
mm^yy^r^^^ < L, ^o»iO'>'j3>BMbjRl 20 
2 tTJftOv'J =» > 1 1 b<ORW 1 1 a SrTiSK LTv-> 

4 <o-c, % l oKa-fbK l 3 (nWM-^y 7*^tflS 

[0 0 6 3]® KlStl 1 5rtO#H$C«r, & 

St *>7Ry3- «• H * ® M L/:lt*^(N2)*5f yrJU^ 

> • ^(Ar^^rfr&tfXKg&U v'J 

1 1 Srffifc-CHfiLfclft, W*9>7T!nHftL-C#ai-4 
(EI60V3)o £ fur J: 9, Ig^ffWK^W^-f^* 
BSfb*J*P«|-CS*o 
[0 0 6 4] 3I£^T, 7 0 0 - 1 0 0 0"COfajK 30 
REf 1 1 5rt<&*H**3***S *VM*fbtt5!r 
^i:l«LT, |2(c)i:?tii;:v IS 1 o&S'fbJJII 
1 3 iT««0'>'J n > 1 1 t^>Hlc^2<7)>"J 3>^-fb 
JK14 (REPl~5nm) *Mta(06WH3)o -tffi 
*ffl«fc LTIU'/>(03)Sfcli* , />'(03)**tf8 
*#"*(03/02)*/Bv>, ±iS#H*WE#* 1 PaJJl 
T»fiEi:K^t4. ft£, g2fly'J n >®S-fb8ll 4 

5«i:aa-e*t), ®?-fbra«(±r<7)K)¥«&H-c-fi.»4m 
K^#f3^-&iajSf5ffli4oTv^ 0 to 
[0 0 6 5] ±i£<0 £ -9 lOv'Jn V&fblg 1 2 

^2<73->'J =f >®HkJjgl 4 <"t4 
i i -6 ? r*# , m 2 O -> 'J 3 ^-fbJK 1 4 t TftO v 'J =r 

> 1 1 tflfll 1 a tsFfiKftiH'* 

[0 0 6 6] ifc, ifB^Hfc+Ofr'/i'frfcJ&fliLfc 

mizT-Vi&mii, Rjif^^ikuraafbRfoSE*® 
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•=.t, BEKB/SSft-c^aSt^fbllgi 3 o^titjK/*? 

9$»t4£ £4 <, i20y'jny| 
fbRl 4 ftRff^jSi-Ai t*f-C*-5o ft is, 

[0 0 6 7]© £<Of£, 1 1 5F*3<7)#B*C£, 

******«#fi«Lfca*#*(N2)*av>l±T;U 

*si i SrSJ^LTPiia-r4(ia6<ov4)o -hhci^zsl 
fci*, rib«i 1 5*<ba»i i Tctiujaaa- 

A-b7 HI 1 6 KvV n >*«1 1 fcte^U /"OUT" 
1 1 8 C im CXtSSMfe •A-t-yHl 16 JMi:L 

[0 0 6 8] ;<0i9i:LT, HS^2©v"j3y 

Ifcffclll2. 1 4 ©Bt*^5 U *l<OBl 

flfcRi 3 o«Sa? y*^a«»«A? y*t^S < 
U ^og2©v , Jn>iffil 4tTiW->'J3>l 
1 tnftWl 1 a ^^Jfi^LTV^WT-, SfeJfe^JtL-C 

US: lnmy.±lCS:^T*§4<7)T*, S \/ S i 02^ffi<75M 

^<o^fb^ s 12= n h ft t , (F>mMji t m5--t hik^m^fe 

H1"4IE?L h 9 7 rcoiffln, *4v>liM0SfIi:iI 
ft73l6]wm^75 i ev»HMt'<Odr+ 'J r^Sd^OfSTfti:' 

[0 0 6 9] (US 3 e>%W&m EI 3 (a) ~ (c) l± i (D^ffi. 
£0>t«&j&S8T?»±, Bfc-fb • 8Hfl'fbffl'f--f v^<l 1 5tL 

tv>5 0 JiJlT, H3(a)-(c), IH 7 iJ J: CKHI 9 £: 3§3t# 
[0 0 7 0] (D if, ->'J3ylt2 l^ftllTJ-t 

•nil i 3*<bi5fci$-si 1 4iz&m-t h a ft^f 1 1 

rJ^O^fStt^-cajfti-*^, S^t± 1 0-4- 1 0-6 
PaO*lt^Hi-4C:i:KJ:"9, Km^TK^^ffi^fS^ 
Lfc^H^UiJ^r, 12 3 (alCity'J ^ >*^£2 

1 1 a £i£tt-f & 0 J: 0 , y'j3 

2 1 OS® 2 1 a *Ttifr*^ii»K<blBtOft6v^a8^i- 
S. ^v>r, m&S.l 1 4 74^aS&l 1 7 A £• jl LT, 
?-*r5fei#-Si l 4 t|ajt#HjR;tLriiv^M-ft- 

ibffloRjswi 1 5rtU'>U3>3t*2 i zmmLxwz 



(10) 
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[0 0 7 1 ]© 1 1 5 rt<0-tO#H»;* 

£-£&(gI7<7>V Do ^fUcJ:'). #SB#<0®Hfc^ & 

y'J 3 >^«2 1 £>$ffi{i£fbLiV\, 3 0 

0- 7 0 0 T^SJKTN 1 1 5 rt^#H^4rM* 

4v*»fbtt#*Kffi»L"t. 13 (aHZTF-t <fc ^ 
y'jr/|S2r«I2 1a^lOy'J^S 
ftR2 2*fflEt4(H7<OHl)o SftB6fbIR*>4^>' 
V n >Sffi2 1 a 1 <9v"; n >BSfbR2 2 &Ml&1r 
*C0T\ *1 WvU 3>Si^tlR2 2«0RI¥S:*&— 

*1 3>BMkK2 2 tTift^vU 3 

>2 1 £<0#ffi2 1 a iW-i&^i-ZZttfVZ&o i 

y 3>$S2 1 a^Btfbfcift^KlTd iiWi&o 

h\z, ±IS#H^;^*^»(H20), ^/>(0 3 ), Sfc 
ttifLf>*'&tra3t^(H20/02 > O3/O2) tl"* 

itWk 2 2 t Ti&<D v V 3 > 2 It ?>#ffi 2 1 a <7)±f±Btt 
^^^t:ft<t^>-i:^t:l^o 4*3> £*Lfccof£H5t 

[0 0 7 2] :o i 9 k ir, IS i 3 >®ifcsg2 

2 0Rf^7 7 + t/hS < U *o#i Oi/'J 3 vSMk 
122 fcTtt^vV 3> 2 1 £<7)#M2 1 a ispiSK-t 
S:t«^ 0 4*5. *l^yU3'/BftR2 2(0l8 
J¥**0. 3-1. Onmtte&Xi^ KiK 0#F^ tfSfS 

[0 0 7 3]® RJS« 1 1 5rt«0*B»*, » 

#^^(|7(OV2)o SI^ItE^-C. 9 0 0 -1100 

3 >mtB2 2 tTtt^vU 3^21 fc<7>RBK* 1 
fi{fcjg|2 3 («tWl-5nm) *««t*(H7 0H 2)o 

(N2O), -Kftfi*(N02)&fS:ffl^&o #h^wii 
tEttfiEtt^o 4*3, »10MftR2 

[0 0 7 4] ±&<OJ: o 1 0">U 3 >BMb)ffi2 2 CO 

2 tTft©>"i 3 > 2 1 tco|^® 2 1 a Sr^pSK tt^ 
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[0 0 7 5] 4*3. Cl<O*l(0Bia^lBE2 3 
& ^ 2 <z>KSfbBS 2 5 J; H tc v V 3 2 l 

U<v^ 0 L/c^o-C, ±ffijffl«kLT7> ; e-7(N 

10 4##3?f^i: Lt, # 1 0»aikK2 3T-l*4 < v "J 3 

[0 0 7 6]© RJfcSl 1 5rtO#H&*, B» 

3B^*»***ft«L7ta3lt^(N2)*&vM±T;u=r 

p$^-^^((EI70V 3)o 5l*ScV*"C, 7 0 0-8 5 0t; 

Rjeei 1 5no*HSt*a*****^ai 

fbtt#*KS»L , t\ 12 3 (c)K^rJ- J: -9 *108 
a^bSI2 3 tTWv'V 3> 2 1 tOMt:»2<i0'> , J 3 
^»ftR2 4 *igj£-*-&(l2 7<DH3)o ±R#H«i: L 
20 rt±*v r >(03)4fcl±*VV(03)*r'a-tftt*^(03 
/02)£fflvv _tK»H$W>ffi# 1 PatlTOfifffrw 

[0 0 7 7] ±Jfc<E> J: 9 \zm lOv'Jn >®HbH2 2 (7) 
RJ?/<? V*«vh£ < l> #1 0»fifbK2 3 0Bl»/< 

«2 covV 3>BMfc]R2 4 0Blff/<7^^*/h& <1"<& 

:t#t§, * 2 <o v y 3 >mtWk 2 At Tm<D v <j 3 

>2 1 t<7)#M2 1 a t^ffiUtt-ttf i#t^ fl 
[0 0 7 8] tfz, ±&&m&*<0**S>frbMmLtz 

o-c. BEtw?e«stL-cv^aiaftR2 3oa»iSA7 

40 ;ucoS**tig-^^<^^o 4*3, B?fao^^lfSr 
[0 0 7 9] © ±IS®tra«H. R/Eflf 1 1 5 

(N2)*&v^i±r;v^> • ^(Ar)«?<0^fS14^^« 

»u ^rtaa*±#$-ti:*(ia7^v4)o ?i^mv^ 

9 0 0- 1 1 0 0 t:coajS-C% JRJSl 1 1 1 5 I*1C0# 
ffljR*a***tr*fttt^^«»LT. H3(d)i:^ 
-ri^tc. »2ct)vU 3>BMbJK2 4 tTWv'J 3> 
2 1 t^P B 1tl^2^^S<b^2 5 (Rlf 1 - 5 ran) S:« 
50 ^-t^(E17cOH4)o ±fifi#H*:t LTl±-®HbS* 
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(NO), -Mffc-a*(N20K -»lkfl*(N02)ftf 

;;t-uii coggsfbJgi2 3<t)S3K«ij$j: nt 201 

5 0a*»K*rfi<i-4 ± T » 1 <0S£Slb 

4„ 02 <7)&&.itm2 50K¥i±> 0. 5-3IF. 

[0 0 8 0] laoi^CjKlOi'V 3>HMbR2 2<7> 
■d¥/<9y**vh3< L, 01O$Sfb)g|2 3 0>JRat't 

t, 0 2<D->'J 3^MI2 4<75|jgI¥M7 7^£/h£ < 
L, ^o02<£>->'J ^>mtWk2 4 iTi<0-/'J n>2 
1 tV>WW2 1 at¥ffliatv^OT-, 
JK2 5<D&J¥'<7 7*^iiJiSfl§S;N'7 7*£/h£ <"f £ 

[0 0 8 1] © ±E©£mH*fc, Rli5*l 1 5 

(N2)*<&^iiT;i/3*v • #*(Ar)^<o^TSt±#**K4 

ftU *P|*lfiiSSrT|i$?-<ir*(llI7 WV 5)o 3l#?iv> 
T, 700-850 "CosjK-e, RlfcW 1 1 5 n<n , zm 
*v»»fktt^U«»LT, B3(e)K 
7f;-f S. -9 II, 0 2 (O^a-fbUH 2 5 tTirovU n > 2 1 
t <73^iz^3 CO v 'J n>^t^2 6 (BIJ¥l-5nm) £ 
Kf$L-tZ>{m7 (OK 5)o ±IS#H^i LTIit '/> 
(O3) £ fc»±* V> (O3) Sr-g-trKSI*'^ (O3/O2) £fl§ 

i)ie*:L3tIE?Lh7U'7*S:{B:Sti-4 0tw®«|-C , *i), & 

[0 0 8 2 ] ±j£OJ:?U0i;5.O f 02<75v'; 3 >BHb 
12 2, 2 4 roJWPX? U f 1S^2 

W^a'ft:M2 3, 2 5(01^7 7^^1118^7 7 

V 2 1 t<9#® 2 1 a fcTilK LtwSOf, 03 

u 3>«ft«2 e^mw/^^y+^aaEftK^^^y** 

/h#<1"*ii:* t -e*, i3 0y'Jn>MI2 6 fcT 
j&Ov'J n y 2 1 t©#12 1 a *>¥ii^ft±.tf & ^ t 

[0 0 8 3 ] ±ffi*H«*<& J** Lfc 

^K^ttKJRtt, K^^^JtLTtta-fbil^oaXK 
^Offft©l$***4l3S»t4Ct4:<> iia^bil** 
SBfc&fkU !)>oy'j 3>i§#^cJ£j£1-S 0 L^75 f 
or, BEC®«$*tTv»4BfcafklR2 3, 2 5«Ifi 

3>mtWk 2. 6 *J$-4KJ*K?B*-r« 3*o 
fcfc, JhfE#H$l,<OJ±;ft£- 1 PaJiLTOf&IElctS^I-^ 
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[0 0 8 4]© iWft, BSf 1 1 5rtOfI«S:, 
»*^*fl-«rffi*fi«U^a5B« , ^(N2)*4vM±r;u ' 

• *'X(Ar)^<7)7FfS'tt**^r-amLs ^rtSJS* 
TP$£-£&(I2]7<75V 6)0 +»K»iftLfc», KJ&Vl 

1 5 1 1 7CSraLT^S^ •*-t'^gll 
6 Cy'J n>*«2 1 £$k^U 1 8 CZfflt 
■c^afi •*-fe?Hl 1 6 *flfffiKLfc#tg|-rv>'; 3 

10 V3&R2 1 Zm-WO Hit. r- 

[0 0 8 5] IiO^CLt, 01, 02#.f>*03<Ov 
'J3>MI2 2, 2 4, 2 6 ©lf^'7 7 + */J>? < 
U » 1X0**2 *>Btafb!S2 3, 2 5<OJ0|J¥/f7 7*• 
J t : >S«^tJS^7 v-**>J>3 < U j6»oJU3©3"J 3 
•fbM2 6 tTWv'J 3 > 2 1 t<DW^2 1 a 

»2S0 ! ^3<Dv , J3>fftK2 4, 2 6<7)J£J?£ lnm 
J^±lc|£56-C#-5(0-C, S i/SiO2#®«0^*(7>^-fb 

IE?L h 7 7 7*<DifiJ!jn, ii^liMO S#Htc*ii:&*"|fi] 
[0 0 8 6] 01^iy f 0 2<omafbm2 3, 2 5 

cot *>v'j 3>^B2 1 afrb&^m<ami<DWt£.itm 

2 3 <0a*jgJK?ri:b^ai)7C§ < LT^SCr, u^fc^S 

«K*ibtttt'h*< LTvior, Kafb^fl s 9±ao 

PnIS, -r^*3*>Si/SiO2#M<O^<^C0^'fb J ?, S12 
= NHi ZnSLX&m&lr it^m \z&Bir Z> IE?L h 7 

Sit A*t? lio 

[0087] (04 (Dnmmwi) 14(a)- (e) t± i (om. 

-^BtSS-tpU [218 li-?-<OiD«ft-9--f ?;^^LO> 

So £oisifi®3R-cii, »<b-*a^bffl^ + v/f 1 1 5 
i: LT7 v T'inHftaittfb^ (Ri&flF) *fflv»r^«), An 

^■9-^y;ni^ttt- , 7i-''^aj8(5j-7'7 L -f • 

tv^„ ^x-^i L-C(±#^ B B B v'J 3V3!f«E3 1 
t>tv>5, J^T, 14(a) -(e), EI 8 ±3 <£ O'll 9 4: JS 
EfcRSLfctfo, iO^lifeJBJBwy- hffiliM^jA^ 

50 [0 0 8 8]® if, v'J 3>*S3 1 ^»li*-t 
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■^111 3^<br5fcr£Sl 1 4\zm&-fZ> 0 f^if-S 1 1 

r)^<73^rStt**^T-g^-f -5>rt\ itz\tl 0-4- 1 0-6 

LTt^ffl^tcisnT, 0 4 (aHC7Fl-v"; n >*^3 
1 roS!3 1 a £?5fc8s-1-6o iftKi »K y'Jn 

3 icogK3 1 **m&fr<>&*mitwk<nm^tt.m^-t 

h a igc^T, i5fe?#-gl 1 4^<baSSl 1 7A*ILt, 
fftifll 1 4 i:|Sli:#H^i^LTi3v^7t^l: • $S 
fbfflWStL-tfl 1 5fli:->'J3>M3 1 St^LTIS: 

[oo89]@ -xiz^ Rfcmi i spw-t^wm^* 

tc->';n>^3 1 «-««fL^:^-C*, >"]3-/||3 
1 £9 >7'fln«* ! L-C#?-S£-t!r.i>(U8 <*>V 1 ) e ZtlKX 

9, im^o^bWM^tu rtrt^o g»fbJl<o& 
v>->>; 3>mwzmwt?&z>o tpftug.it 7 0 0 

9I$J9E£, 3 0 0~-7 0 0trofiSf, RlE* 1 

T, H4 (a)tC^-T J; ^ v"j 3 3 1 comW 3 

1 ai:»l(9v'J3>ijl;l3 2*Mt4(i8 0H 
Do SifftlW^V^>'j3>Sffi3 1 aC^lWv 

') ■=> >aMfci&3 2 =&^-ra«o-c, m 1 3 >®Hb 

BI3 2<7?M)?*l^-Hl-^>Ci:7!i J T-#, Jpl<0 5"j3V 
SftK 3 2 £ TifeW -> 'J 3 > 3 1 t W#ffi 3 1 a 
i:t4:ti { -Ci4o S0ift?aSS:7 0 ccmrtc 

i'KffU^fii. #H*i<£>I±2)& 1 PaJBl 

iti-^ii^-CS^o Sfcfc, ±gB#BMt****(H2 

O), ^/y(03). S^(±ifL<b«r-g-tf®?^**^(H 2 0 

/O2. O3/O2) t-r&ztizxio , 

tC, & 1 J)y V n >BMfcflg3 2 tT*Wy'J 3 > 3 1 
to#I3 1 a cD¥±att£ £ "bc&< -t-S- 
So iis, ciftibo^B^-cti, SHbiSJS^iv^ 
•C, •ttUttfb-r*^*CI4, 1 Pa&TOftEEKKJfc 

[0 0 9 0] KOiTCLt, $ 1 <0->'J n >8tffcBg3 

2 COj&ff/N*7 y + SvhS < L> 1 Oy'J 3 >®tfb 
IK 3 2 tTWy'J n > 3 1 fc<0|^S3 1 a £¥fflK-f 

5;i#f^. 4*, $ i <o->-; a >BMfcR3 2 <7>®l 
mvo. 3~i. otmt&zxi^ vzrmmtts 

[0 0 9 1 ]® KlEflFl 1 5i*ico#a«;*x St 

***#*8#1B:*Lfca*#*(N2)*4vM±7;i'3' 
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3 1 fcffi$-CHMftLfc», Sffi9>>^JD«lLr#ai--6 
(1218 <7)V 2)o £*U:J:iJ, XS^tTJWM+O^-f 
BtftSrfflliWI-CSio L/:i f f t> SKa-fbR 
Olf/<? V *«»a*aK><9 ? * */h £ < T* £ & £»t 

aT-Ma^w^sf^ieHLJtsR^^bfcww-cs*. * 

10 JbLT«B#ra-c#ffl£ J: $h\z& 

[0 0 9 2] ?l^iv>t, 1 0 0 0 ~ 1 2 0 OTIOi&JK 

-e\ aevi 1 5rtfl3#H»*a*«-#tfBtfbtt^tc 

MILT, 14 (b)K^t J: 7 8l<&->«; 3>BHb 
R3 2 tT%0->>;3>3 1 tOHC»loafcflfbil3 

3 (MJP 1 ~ 5 nm) £fl£j5K-f.& (H 8 OH 2 )„ ±IB#ffl 

LTi*-«iba*(No), -^•fb-a«(N20), 

20 JSE-CifSBE-Ct Av^o fcfc* S£ 1 O^M'fbJJlS 3 cDjU!¥ 

[0 0 9 3] ■5»cj&10v";3>'K'fbl&3 2© 

IffA'7y*^/h?< U, *»o||Sio->U3V»ftBl3 

2 tT*Oy'J=i>3 1 tC0#®3 1 a^ffiCLtv 
SOT, fSlW«aftBt3 3 0BH*^9y*^a**K 

[0 0 9 4] 4*, ic0^1«0KS'fba3 3 ti\ 
-£^2 oKS'fbies 5 J; lj ^S^WtO'J 3 >SI3 1 
art* ib it^fllKteB-rs -hfE#H^i: LT7 
30 i7(NH3)*Iv^:tLtk 7y*-7<07KiS(- 
H)tcSiiS-r^*-V , J TM3I{4* : f-#ttUf^W^5.t?L 
K<v> 0 Lt^ot, ±IE#H^i: LT7y*-7(N 

Sf*^tLt, il«KMI3 3t-l±^<y'j3 
va^bKSr^JSi-* J: 9 CUtAK 
[0 0 9 5 ] S> Rio* 1 1 5 F*K7)#ffl^4r. R 

^^Ttc^-^g^JfiM LTta***^. (N 2 ) 4> -5 v^(±r;U3* 

3 1 tSftTMLfctt, ^7V«Lt#fit^ 
40 (S60V3). i^iciij, IgStlTXBMfOfc-rrt** 

BHb*W«lt?§* 0 ?l#^v^-c, 7 0 0- 1 0 O OtO 
iajKT. KfSVi 1 5rto*H4C*ra**-a-4 4v^b 
tt^CHlfcL-C, I4(c)C^t±ii:, ^lOKl 
-fbM3 3 tTteWy'i 3'/3 1 t<Dmz&2<D i s l ) => ~s 
mtm3 4 *JgJfii-4(H8 0H3)o ±ie»H^i: LT 
l± * V* > ( O 3) * tz (± * V >( O 3) * Str®m ( O 3/ 
02)&fflv^ ±ia#ffl^;<OBE7JSr 1 PaJiLTweSHIS 

[0 0 9 6] ±^EOi 9 K»l <0 5«"J a VBfcfbil3 2<7) 
50 JRff^<9y*S:/hS < U »10»aibK3 3 0KJ?/< 
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#52to->'; 3VK<fcli3 4 <DWM>U 

> 3 1 t<0|^H3 1 a fcspfflKftitf -So 
[0 0 9 7] ifc, ±flE£H$Cfrtf>:i-'./>;fr<b»«Lrt: 

KaifcRf* 

-fkK3 4 ftRJSrc^jffi-racifctfTiao 

T ^S^H^SHb so ®HbffitO&#fc$iSSc£ 

^fi-fbJBI 3 3 «3ffl*«JK/<9 y S h \Z'pta < 

■r*ifc**TS, »2«3i'"j3^a<tjR34*se>K*fc; 
tkisatfi:Ts*rK»^aK*eTs*rRi»ii«i»e 

£ rfi]± 4 o ilHteoSgjSSMbi:: 

Jfc^T, ifcttttffifi-CBMb*fro-CV»a«>-C, SSfBglS? 

[0 0 9 8] © ±E®fcraa»:» RJE«1 1 5 

(N2)*&v»lir;i'3'>' • #*;*.( A r) ^ co^ffitt B 
tfcU ->»;3>*«3 1 LfcSL SS5> 

■?m%kLXg-iML-tZ>(m& OV 4)o Sli^T, 9 00 

~i 1 0 cccofajg-tN RiE^gpi 1 5rtco#H^;£a* 

fc-g-trgJfbtttfXKS&L-C, EI 4 (d)i:$tio 
m2(D>><) =i>Mitm3 4 £Tifc<Ov"J n > 3 1 tOW 
tC»2 0»afbK3 5 («Wl~5nm) *»JS6-r4(BI 
8<7)H4)o ±K#H$U LT»±-BMbfi3l5(NO), - 
Btffc— a*(N20), —HMfcffl*(N02)4:ir*fliv>&o 

1 offcrntm 3 3 wast * n t> m 2 omsfbii 3 5 

©St*«S*fi<"r«J:9fc» » 1 «0»afbR 3 3 igfifc 
B#i i) <(>EE;*jifc£v*J±iSJKSMg;< f «€t^» ^2 
OKS'fkKS 5 tf>RJ?{±, 0. 5 - 3 IM^o/oVM^J&ig. 
£ fUEI" h CO \Z Mm T* 2fc & „ 

[0 0 9 9] ±j£<0.fc -5 1 Wv'J 3>8Hfc||g3 2 CO 
Wfy<?y**/hS < L, SlOttfifl:IR3 3 0if/< 

■C, i2©y'J 3>»fkR3 4 0Rff/<9y4r*/h* < 
U A>o|2»yU 3 V®?-fkSl3 4 tTW'/'J 3 > 3 
1 tWR-W3 1 a £¥ffiKLTV**«DT-, £ 2 OgeSfk 
13 5 coHl?^? -y^SlS&ijg^-? y + fc/hS < -r & 

[0 10 0] ® ±|£®i:|B]#lc, RlJ-f 1 1 5 
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(N2)4>&w±r;U3'>' • **^(Ar)^o/FrStt**xuS 
tfcU ->';3>*«3 1 S:ffi*-C»fiLfcft, 
7°*D^LT#S1-^.([18 <7)V 5)„ 5I^^V>T, 7 00 
- 8 5 CCfDraffi-C. REf 1 1 5l*J<0#H^£a3St£ 
*i4H8Mt1±3!r*t::*«IL-C, HI 4 (e) C^i" J: o 
K» IS 2 C0$a-fbSI 3 5 tTi©y'J 3 >3 1 fcWfflU 
#3 0i"J 3>BKfcM3 6 (BUI? 1 ~ 5 run) *®JS-f4 
(HI8C0H 5) 0 ±ia#B5U LTf±^-V>(03)* fcl± 
10 *'/>(03)*-g-tr»3R?!r^(03/02)*fflv^ ±E£t 
H^<0JE#£ 1 PaJa.T<Offiffiic^5ei"&o ^3 

o 

[0 10 1] ±JEOJ:d^»12iy f #2<0'>U3>»fk 
R3 2, 3 4 ^RBA7 7 + i:^S<L tSlW*2 
<7)^Sft:)K3 3 , 3 5 0RI?/<?y**SS«K'<7y 
**/h*<U ^oJfS2 ^mMfbSH3 5 tTiOy'J 3 
20 > 3 1 ^«7)fffi3 1 a Sr^Fffl^ Ltv^cOf, ^3 v 
U n >»ffcR 3 6 ooRJS'<7 y *^a*«JK^<^ ^ * 

i^y'J n>31 t(D^ffi3 1 a feT±lt-tt±tf^>^ i: 

-p-C, BEtw®«;$ixTv^KS'fkffll3 3, 3 5<vAmm 
30 ffi/<5y*Of$#£*4 ^Srtf&C i:i < . $3C0y'J 

Se>^3fc<i-&c:i:34^§, ^3^v'J 3>mftm3 

#^K*«fk^Jt-<r, iktewiSiaTBift*^ ot^a 

[0 10 3] © RtBflf 1 1 5I*I^#H^:^, 

»*^*59 h «:S*1B:i*L7tffi*^(N2)**v>«iT;i/ 

«3 1 *-^itLTl^?^i-^(H8 60V 6)o +^t:ft£L 
JRlElffl 1 Srt^aEfrl 1 7Ci3LTMt • 
iiizy HI 1 6t:y'J3 >^4E3 1 £tei£U 
1 1 8 CSrEfl £T#iSf£ '*-fe7HH6 «r*JE^L 
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- hiefSR*>J&3Sj& f 5£T-*-*o 

[0 10 4] ;©J:?;:U, &1, t2S^3(?)y 
U 3>®HLI8I3 2, 3 4, 3 6«Ii^5 7**/J>?< 

U «iX0 f 8 2OH*fifl:§l3 3, 3 5 08I/<7-;* 

fbR6 fcTi^y'J 3^31 £<75#M3 1 a fc^fflU L 

»fflW»Efcfi± 3 *«. ifc, r-h*6 

2 5.t>*ffl 3 <D ->U a >»ftR 3 4,3 6 COjjgJ** 1 nm£l 
±^SS5e-e|:*0-C, Si/Si02#B«DS*«0ge-fb 

Si2=NH«r^WflsRi*M#-*-*fb^a^fiHi-* 
IE?L h 9 v 7*OiiSn, *SV>aM0S#Ii:iE4^[6l 

a fc ui* t a * <o mi * mte-t * c t £ « o 

[0105] £ fc, mi 2 C0®?a<bm 33,35 

n > <o3t # att HHama*' t> <v*m ntzmz mm l 20 
fc * y i« * * «; r k j: & m^-£<t<om±z mm& cb± 
ta^i^H. 4fc> # 2 ^msiblg 3 5 roisi 

a, r&*>^si/s ic^Mom^^-fb^ si2= 

[0 10 6] Ja±0**fc»S8-C«±3«fliai: 5J1 

IS iiO-r- HfiSKtMLt^ ^&fc:ii f ib£*U;:RB 30 

[0 10 7] ifc, -yx.-/N HOt LtvU 3 >S« 
£fflv">fcj&<, SOI (->'J 3 > • *y • ^ U- 

TVS J; ^twS'fflv'Sit ttli. 
[0 10 8] 

rorj¥/<? 7***3 « l <r>mm.itm<r>WM 40 

/<7 7 «t tfSSfif iftK'^ y * £/h * < T* £ , L<4> <> 
i2«y'J 3>&ffcRi:Tit&«r>v"; 3 > t O^ffi fc ¥±i 

Ktt±ifac: t7i*-c§4 0 L« f ot, C£*tcjtLry 

- h ttl&ROttltttgHttE * fS]-h * * * £ t £ « o 
ifc, *2 0->«; 3>BMfcR<ORJ¥*-M3-fc 

IS3CT-§^C0T% S i/S t02#Mfi0M<^O'^'ft^S i2 

••j-f<nmn. 4av>iJM0S#iclE4*|fi](0l^ ! 
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m* <r>mm * Mik-t & £ t § * o 

[0 10 9] IS*Jl2coy- H6»RJK**ife*cJ:it 
* t , JB* L fc r- h ***R-t U P HQ v >; 3 v 
ftTV>5) irMLTSIf t^JUPMOSFET^ 

flUSH - a * Ttt^>->'; n >>j><biH/>fflijic^^m i 

OffiSS'ffcRK.fco-C, v^^^sKnvo^^felt (r- 

->'J 3 >iIitIU7 7 7 h • KmEfcSElftS 
^Kih-r^it^-C-i^c ifc, y-HS 
±OJlM*ltR*»C>*3IE34«a:«i-4«)*±E*f i 
ftRKJ:oT*»rLT\ ifi*3 0i"J avBMtlii' 
>; 3 t co|fiffiT-<o#B^fi<^£./&££}Jx. -6 i t ti< 

[oi io] il^asor- htt*Rj&ja#ft-ctt, ± 

te#M zxm-r bum* fcft-rzffl m «f , -ti a^H^Tj^ 

^ftfijSi-aifc^-ClkSo 4fc, ±ES8WI«f, ±fs# 

UfcSET-^kSrfPW-*-* - t * *o 
[0111] 4 h ««R3&**feC <t *t 

tf> ±sa» i 3 j/BMfcRtjBjai-aie-c, ±aa 

'yi-^^*^JDll!l-ri.fiffi/!) ^ 7 0 0"CJiLT^IS^?n.-&<7? 
Lti'ot, ±12^ lWy'Jn >®?-ft^i:T"ittLCC»-> V 3 

[oi 12] i«5©y- vmmmMj&^j^ziti 
[oi 13] iMeoT*- htt*RJ&a*8c-ei±, Jt 

t LTtJc^^,(H20), ^-V*>(03). Sfcf±***£rL 
< VVg-tfSE^(H20/02. 03/02)«-fflv&O 

a^Uawff&HJ: OffiiOyU n yMI*»CM 
tjl'fHo C^ttfctc, $l©y'j3^1fl: 
ItTft^y'J 3> tw|^®co s Fia'l44-^.<'t"-&Cfc7!) T 
tr*4 0 Lfc74*oT, «Xe-CJg*i-4»a^kRORff 

[0 1 14] W*JS7<or- ne»R3B**ife-cii, ± 

urn i oafca-ftR* ®js-*-*xa^, ±fs#H^t l 

■C, -»M«(NO), -^ffc=a«(N 2 0), -ant 

fi^(N02), SO f T>^-T(NH3)«Ot ] ^P3Slf^fc 

^^ifciirl^^Srffl^io-c, mio^e-fk^ 
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[0115] w^sor- netiM*ffir-i±, jt 
BHba*(N0), -BWk^a*(N20), xtr-aMta 

& o 

[0116] it*a9^r- h«*»R®js*«fc-ruu ± 

Eft 2 <0 v'J 3 >SMfcR* JfcJiiE* 2 JkXfg, 3»y'J 
(O3) S tz\t*V> (03) (0 3/ O2) tffl 

4ik4<, KaffcR+SrSSK&ttU *oi/»Jn> 

a<fcRwa*««'<? »>£»t4£. 1 4 

w>'j3 >»<kRSr*&— 4JRl*KJe«-f aiii'TS 
[0117] m&gi oor- nftntBue**ffi-cii, 

iE*2 0'/'j3> RttR i li±E» 2 X £>* » 3 <D -> 

7 0 Ot:J^±^|3:^LTV^<7)T% ®Mk«o& 
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